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Tuberculosis in health service employees in 
Northern Ireland 
M. RILEY*, C. M. LOLJGHREY~, P. WILKINSON+, C. C. PATTERSON+ AND 
G. VARGHESE, 
“Department of Respiratory Medicine, Bevast City Hospital, Belfast, UK 
‘Department of Epidemiology and Public Health, Q ueen’s University of Belfast, Belfast, UK, 
Tuberculosis can be transmitted from patients to health care workers. However, where the incidence of 
tuberculosis is low, and good infection control practices exist, the risk of health care workers acquiring 
the disease is likely to be small. The objective of this study was to determine the rate of notification of 
tuberculosis in health care workers in Northern Ireland compared with the general population. 
Information from the statutory tuberculosis notification forms for the period 1982-1991 was entered 
on to a computer database. Those patients involved in health care occupations were identified and age 
and sex standardized incidence rates were calculated. The overall notification rate for tuberculosis was 
7.4 cases per 100 000 of general population. There was no significant increase in notification of 
tuberculosis among health care workers [standardized incidence ratio: 126% (95% CI 91-170)]. No cases 
were diagnosed as a result of screening methods performed during employment. 
It was concluded that health care workers in Northern Ireland did not have a significantly increased 
incidence of tuberculosis compared with the general population over the lo-year period studied. This 
suggests that the risk of transmission from patients to health care workers is negligible in the setting of 
a low general incidence of tuberculosis and good infection control practice. Under these circumstances, 
the present findings support the cessation of routine screening of health care workers. 
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Introduction 
After decades of decline, an increase in the incidence 
of tuberculosis has occurred in many developed 
countries from the mid 1980s. In the United States, 
this increase has been attributed to the increasing 
number of immigrants from endemic areas, the 
advent of AIDS, the emergence of multiple-drug- 
resistant organisms and deterioration in public health 
services (1). The risk to health care workers of 
acquiring tuberculosis has been clearly recognized for 
several decades, and the recent rising incidence in 
the general population is a cause for further concern. 
The literature contains many reports of outbreaks in 
health care settings (2). Those particularly at risk 
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include workers involved in autopsies (3) and 
in situations where infectious material becomes 
aerosolized (4,5). Droplet nuclei formed from drop- 
lets expelled by patients are the primary source of 
infection (6). 
Several studies in Great Britain during the 1980s 
have, however, failed to reveal a significantly higher 
incidence of tuberculosis in health care workers 
than in the general population (7-9). This may be 
due to adequate infection control measures and to the 
low general incidence of the disease in this country. 
As a result, the need for routine screening for tuber- 
culosis of certain health care workers has been 
questioned (7). 
Northern Ireland has a population of just over 1.5 
million people. The number of immigrants from 
outside the British Isles is very small at 0.1% of the 
total population, and the population, in general, is 
stable, with relatively little emigration and immi- 
gration (10). Almost all health care is provided by the 
National Health Service (NHS) which employs about 
5% of the population of working age. 
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Notification of tuberculosis remains a statutory 
obligation. Since 1982, the Northern lreland tubercu- 
losis notification form has contained a question relat- 
ing to the occupation of the notifiee. In addition, 
information is requested on whether the patient is or 
has ever been employed in the NHS, and whether 
tuberculosis was diagnosed as a result of contact 
tracing or routine screening radiography. Details of 
sputum positivity and hospital admission are also 
requested. The notification form is submitted by 
the medical practitioner responsible for making the 
diagnosis. 
The aim of this study was to determine the rate of 
notification of tuberculosis in NHS personnel and to 
compare it with the general population. The authors 
also wished to examine the role of contact tracing and 
screening in the identification of cases. 
Methods 
Information contained in all tuberculosis notification 
forms received by the four district health boards 
in Northern Ireland between 1 January 1982 and 
31 December 1991 was entered on to a computer 
database. Records relating to notifications for chemo- 
prophylaxis and to cases of non-tuberculous myco- 
bacterial infection were excluded from analysis. The 
database was scrutinized for patients engaged at the 
time of notification in health care occupations and/or 
health service employment. Those found were further 
checked against the question relating to NHS 
employment. For patients in whom the place of 
employment was in doubt, further information was 
sought from the general practitioner or from the 
patient or relative. 
National Health Service employment statistics were 
obtained for the 10 years in question. A breakdown 
of the numbers in the NHS workforce into eight 
different employment categories (see Table 1) was 
available for all years. In addition, an age and sex 
breakdown by employment category was available 
for the years 1990 and 1991. Assuming no signifi- 
cant changes in the age and sex make up of the 
employment categories, the breakdown in the years 
1982-1989 was obtained by extrapolation from the 
1990-1991 data. 
The indirect method of standardization was used in 
order to take account of the age and sex structure of 
the NHS workforce. Age- and sex-specific rates were 
first calculated for the whole Northern Ireland popu- 
lation by dividing the numbers of cases occurring 
each year by the mid-year population estimate. These 
rates were used to calculate the numbers of cases 
expected in each NHS employment category during 
each year. These numbers were then summed over the 
lo-year period. Finally, standardized incidence ratios 
were calculated for each employment category and 
for the total NHS workforce by dividing the observed 
numbers of cases by the numbers of cases expected. 
The Poisson distribution was used to derive 95% 
confidence intervals. 
Results 
A total of 1160 cases of tuberculosis, 890 pulmonary 
and 270 non-pulmonary, were notified over the 
lo-year period under investigation. The annual inci- 
dence was not uniform and, in general, there was a 
progressive decline in the numbers of both pulmonary 
and non-pulmonary tuberculosis notifications with 
time (Fig. 1). A total of 83 cases (7.1%) 78 pul- 
monary (8.8% of pulmonary cases) and five non- 
pulmonary (1.9% of non-pulmonary cases), were 
diagnosed as a result of contact tracing procedures. 
Patients (345) were hospital inpatients at the time 
of diagnosis or were admitted to hospital for initial 
treatment. Of these, 77 were positive for acid and 
alcohol-fast bacilli on direct examination of sputum. 
Forty-two patients were identified as NHS em- 
ployees at the time of diagnosis (Table 1). Of these, 
28 had pulmonary and 14 had non-pulmonary tuber- 
culosis. The expected numbers of cases and the 
standardized incidence ratios are also shown. The 
overall rate of tuberculosis in NHS employees was 
not significantly increased compared with the rate in 
the general population [standardized incidence ratio 
126% (95% CI 91-170)]. More specifically, there was 
no significant increase in the incidence of pulmonary 
tuberculosis. None of the individual occupational 
groups had a significantly increased rate of either 
pulmonary or non-pulmonary tuberculosis compared 
with the general population. 
All the health care workers with tuberculosis were 
born in the British Isles apart from four of the six 
cases in the medical and dental category, who had 
immigrated from the Indian sub-continent 4.5-l 5 
years prior to notification. Two of these patients 
had pulmonary and two had non-pulmonary tuber- 
culosis. No mortuary workers were notified with 
tuberculosis. 
One nurse was diagnosed by routine pre- 
employment chest X-ray. No cases in NHS employees 
were detected by routine chest X-ray screening during 
employment. Two nurses and one ancillary worker 
were detected by contact tracing, but the index 
case was a family member in each instance. No cases 
were identified by screening employees exposed to a 
tuberculosis patient encountered at work. 
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FIG. 1. Notification rates for pulmonary (---) 
non-pulmonary (-----) and total (- ) cases of 
tuberculosis in Northern Ireland for the period 
1982-1991. 
In addition to the 42 workers employed in the NHS 
at the time of diagnosis, a further 26 cases were 
identified as previous NHS employees. Of these, 22 
had left the service more than 2 years before the date 
of notification of their disease. 
Discussion 
It is concluded that NHS employees in Northern 
Ireland did not experience a significantly increased 
incidence of tuberculosis compared with the general 
population over the IO-year period 1982-1991. This 
supports previous work in Great Britain over the 
last 20 years which has failed to find a significant 
increase in tuberculosis among NHS employees (7,8) 
or laboratory workers (9,ll). The findings are in 
contrast to studies covering earlier periods both in 
Britain and elsewhere showing increased risk among 
physicians (12), nurses (13) and laboratory workers 
(14). Additionally, no apparent increase in tubercu- 
losis was found among medical, nursing and lab- 
oratory staff, the sub-groups often considered at 
highest risk (7). It is possible that the authors could 
have missed an increased incidence of tuberculosis 
in a small subgroup of NHS employees at very high 
risk of infection, but data to allow further sub- 
division of the occupation groups into those at high 
and low risk was not available. Standardized 
incidence ratios in NHS employees were similar for 
both pulmonary and non-pulmonary tuberculosis. 
Overall, the results suggest that infection-control 
procedures in use during the period covered by this 
study (15) were, at the very least, adequate for the 
risks posed by tuberculosis patients to health care 
workers. 
There is a possibility that some patients with 
tuberculosis were not recognized as current NHS 
employees. The authors tried to account for this by 
scrutinizing the database for both health care occu- 
pations and for present or previous NHS employ- 
ment. Where discrepancies arose, further clarification 
was sought. The occupational history may have been 
incorrectly noted on the notification form, but it 
seems more likely that there would have been a bias 
in favour of reporting health care occupations 
because of the perceived increased risk experienced by 
this group. The disease may have been responsible for 
termination of employment in the NHS before diag- 
nosis, but again it seems likely that this situation 
would have been recognized and reported by the 
medical practitioner. Another minor limitation to the 
study is the so-called ‘healthy worker effect’, where 
those in employment may have less disease than their 
contemporaries who are not working (16). This could 
result in a slight overestimation of the expected 
numbers of cases in the NHS workforce, and a 
consequent underestimation of the standardized 
incidence ratios. 
Overt tuberculosis ensues after a variable latency 
period following acquisition of the infection. The 
authors were not able to account for previous health 
care workers who developed tuberculosis after 
leaving the NHS, but who may have been infected 
while they were NHS employees. Since most of the 
previous NHS employees identified had left at least 
2 years prior to notification, a link between their 
disease and health care employment would be difficult 
to prove. 
No cases of tuberculosis were diagnosed among 
NHS employees using routine screening methods 
during employment, either by annual chest radiogra- 
phy or specific contact tracing of those involved in the 
care of patients with tuberculosis. During the period 
covered by the study, guidelines similar to the 1983 
British Thoracic Society recommendations (15) were 
followed with annual chest X-rays offered to ward 
staff in regular contact with tuberculosis patients and 
to laboratory workers routinely handling tuberculosis 
specimens. The failure to pick up cases from screen- 
ing of NHS employees supports the view that this 
practice is not cost-effective and exposes staff to 
unnecessary carcinogenic risk. Lunn and Mayho (7) 
found a very low yield from annual chest radiography 
in their study of health care workers in England 
and Wales. Other work in the U.S.A. has also indi- 
cated the limited usefulness of routine repeat X-rays 
in detection of pulmonary tuberculosis (17-l 9), 
and it has been suggested that emphasis be placed, 
instead, on full investigations of those who develop 
respiratory symptoms. 
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It is concluded that health care workers in 
Northern Ireland do not run a significantly increased 
risk of tuberculosis compared with the general 
population. No cases were identified using routine 
screening methods during employment, and this find- 
ing supports current recommendations that these 
practices are no longer necessary (20) at least where 
the general incidence of tuberculosis is low. 
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